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(54) PHOTOMETRIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably take 
measurements with spatially high resolution in a short 
time by means of a simple arrangement using one 
frequency COM generator. 

SOLUTION: This system comprises a source 11 of laser 
beams serving as a light source which emits a coherent 
light beam L0; a light frequency COM generator 12 on 
which the laser beam L0 impinges from the source 11; a 
modulation signal generator 13 for generating a 
modulation signal SMOD imparted to the light frequency 
COM generator 12; a light separator and synthesizer 14 
for separating and synthesizing a reference light beam 
LREF from and with an object light beam LOB; a light 
delay path 15 providing a delay of a predetermined time x 
to the reference light beam LREF separated from the 
object light beam by the light separator and synthesizer 
14; and a photodetector 16 for detecting changes in 
intensity of light caused by interference between the 
reference light beam LREF and the object light beam 
LOB synthesized with each other by the light separator and synthesizer 14. 
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«SEU =F*»#<tOI»*"*"4- El 7 teTjVTJ: 5 10 

K. ai(DJBiS»t/7 FffijEEWWteWM 3 4E-C, 

5W*ttl34 O C TSISSrfllfifcr & 

[0048] -r > h 8 ccss-r «fc 5 tti^aA 20 

SI51 2 1 2 3%^U-C»J5£8B1 3 0 

<msm • ^resi 3 1 ^A^$n5ftffl«L ME s £-t 
as* y r A 1 2 3 e>^He»s -e^ » * - % \s > 

X 1 3 6 A <£ 0 *CC L/t _bfB3fet»Bi • ^E£S 1 3 

¥ffiK.T2>ziVJ-$\s>Zl 3 6Atta^tt^*IEl!t 

T£ e — ##JB»fcL REF H«fcffi*L/cWt-A 
<L£*l, 3»J>-*U>X1 3 6 B£:frl,T3fcjISiffil 
3 2 KA«£n£ 0 Tfr&gt • ^BES 1 3 1 »5£» 30 

•TSCik:J:Of^*L DET £&£-r£ 0 ^OT, ^ 
36L OET ^^tH^ru-i35Ar^a*rs 0 

[0 049 ] C<DB*«*.tfj£P <fcj&P* 

1 35 A_b©a^^#flgjfeL REF i^n^n 

TSLTaWtLoex *<M(M*HJ8T U-f 1 

3 5 A±G>Stt£ 2 ja-CttSttSafetftW*^* 5 ^^. 40 

©ftlftttlgTlW 1 3 5A<0*ti*tiOWFlBa9l5*. W 
*«0 5 <D«SEB A2p 6^J B $ i?CD{f^£PB=Htf£|§ 0 
T*5< 0 *&iti»TW 1 3 5 AO^-tl^tKWttftfflS 

[0 0 5 0 ] L^oTC<0^jS4fflC^i, SMfctet 
-A^t >£*Tfc>fc < T fcEJBSfcS'JSfcWBJO B © 2 50 
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3 ^C7C««*»4 C <fc#r # 4. 
[0 0 5 1 ] «iLtf**H«S»=J A*«l>fcJ»^-C. * 

0fl*«r = 5 u s <b L/rai«asu^^r#s. 

[0 0 5 2] B9K:StJ:^JC. U>X13 6 

C. 13 6D. 13 6E, 1 3 6 F*JBl*TWe*l*tt 
OB U.tlWHLr. 8H3ei**«JOBOMte* 
«%*«tHST U-f 1 3 5 A±tC»«-rS»«ECCL. # 
JH#U er ttWtf-A£Ur#ttffiS7 W 1 35A 

■e*4. 

[0 0 5 3 ] f5fc % 04CC^Uft.OCTSggl 0 0tC*5 

i^r % ft#jeas i 4 o tc», ±iE*tfta» 1 3 5 *c <£ 

[0 0 5 4] CCDfi-^MJiSPl 4 Otlt ^>F'**7 

[0 0 5 5 ] 1. mfcFF#«-^S DBT tt«t>iiffi7 
;WbSti/c^». f«)ig7 7-f^- 1 3 2 

[0 0 5 6 ] cct. *S 
1 2Tffl^$n/cft9J7icCDm^(D1f ^ 

E B (t)= E 0 exp( i27CvtH-i27cmf IB t + im^> 
Ct)) 

2 A, 13 3©fi$*0. i^77-f^l32B©fi 

E B ' exp( i27rvt+i27rf 5 t+i27rmf 0 t-i 
kocLc- i k ac L c (2 7rmfp)- i k 2C L c (2 7rm 
f .) 2 /2 + i m*(t - t)) 
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Re [ E m ' E„*exp( i 2 7rf 5 t - i k 0C L c - i kicL c 
(2 7cmf B )- i k IC L c (2 7cmf n )V2 + im((/)(t 

-T)-</>(t)))] 

2A4>„_„ /t = 2 TcAf 

E B E b " cos( 2 7C(f s-mAf ) t - k 0 cLc-k lc L 

c (2 7rmf „)" k 2C L c (2 7tm f B ) 2 / 2 ))) 10 

m&ftwtktcvmtf. m£.x$% 0 u/c^or^cDffl 

JE* 6exp( ik 2 cLcC2 7cmf B ) 2 /2 )))^ z F^{f ^© 
[0 0 5 7 ] 2 . {tm^C ^tih ^m : $i%lf&ft 

(f 5 ^e>ai^^o mcomtm&^^f&fr* ) *?a 20 
[0 0 5 8 ] 3 . m%-\m^o f s t^p^ n/cT^fe 

[0 0 5 9 ] 4 . m^t=fmt^(D^^ h)VfcW)*h 

So 

[0 06 0 ] 5. ^{f^CDx>-<C3-^tt#-r^>o 

[0061] M±<Dmnfrh. mw^wm<omk, ais 30 
[0062] c c^[t^mm^^tih^(omm^ 

[0 0 6 3 ] 6. X^^^l 3 4CC^7CDJ: i 5CC^ 
Tfc^-T-l 34F£ffi^TX**>L/eia^CW:, 

1 3 AF&ftcommiLts-y v ^mcrm^$> 

m^ : 0m^^<^^^o ***:M 3 4CCJ: 40 
[0064] £e>K, i4^L/cOCT^ll 0 0 CC 

hc<£ o ±iaft ^s^P i 4 o J: o £ interna 
iMmmm^js^ 1 1 ocDatgsijism^^i 1 

3C, ±ia»JSaJl 3 0<D***± 1 3 4CC-^A£X* 
* 7" -fCTft"^^^ -6 * * * 7^ ^ frj»{l#f££31 1 
5 2 ^<D3HJffl)<t#£gir& L . ffiffl#<D*f o A2J K:j£ t; 
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1 5 3 K{f-^£te < S, W;U£w&^ S!tM& 
[0 0 6 5 ] CCT\ ^4CC^L/cOCT^gl 00T 

[o o 6 6 ] m i ote/ivrocTi^2 o o-m. ±a* 

CD7n#8f • 1 3 1 lCiXz.x3cfrMm2 3 1 AtJt 

^0SS2 3 1 B*KW, 7fe»glS2 3 1 AJCiOIHB* 
L MES £#M3fcL BEF i©f$7cLoa^^T«S 0 COtE 

»K«2 3 i Accotoftas^L^s ^e>^Bt$n/c#M 
3 2K<to TKPJCDaBsa^^^nr, r-fyu-* 

2 3 2 D^br^«2 3 1 BtCAIf^n^o CCD 
3&I5£SS2 3 2tt> ^S»S^7^^2 3 2A, iGS 
7 7 ^-2 3 2B, M^>7^2 3 2CMr^V 
U-*2 3 2DfcC«fc9»liESftri>£. */c. ZOjtft 

L„». »Hm7T-f^-23 3*6r-fVI/->2 

3 4«r^tr*-&aE«2 3 1 Btt:AS*S*U CCDtc^ 
82 3 1 BfcjiaOT***^ 1 3 4&CASt3*iS. C 
(DOCTM2 0 0 OCfcl^T, fteCD«^S^«±5ii(0O 

ctmi o o tmcxfrz<Dx. mi o^ccia— «# 
[0 0 6 7 ] £Lb **iacco(,ir. ffiS©iKS*aK:*5 

fti9S*si3«-r s /cfe©36tKw^ ^ a cc n b riftia u 

[0068] ocTti^, mmmftfrMtfezmn?* 

[0 0 6 9] W^«^*-f^*fflt^li-C»JSJFtft«50C 

[0 0 7 0] C©»^H«3»3 AO^ISia^CC^U 

[0 0 7 1 ] W^.ttm^C©-y--Y K^'> F*sft**>6H» 
l k a*ffiiB3&5-9">^KD{SaRI«A I1 = A (v+m 
f.) (rC^^XE. frt>A m E a ' IcmttZo Ztl&h 

Re [ A B E B E/expCi 2 7t f 5 t - i k oc L - i k ic 
L(2 7cm f i k,«L(2^mf B ) , /2+im(* 
(t - r)-*Ct)))l 

i^C^o C<DfSLWtm^4><it - T)-<^(t)=-2A 
*.. p /r t = 2 TrAf t rSiiiW^ mm^^cit 
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[0 0 7 2 ] WittfBIl l^tMit^Ci 

[0073] c<dh i i fcjraw*c«fiJE*^"r*^^^ 

l«-4*«r*au— tf*S2 1 <b, C©U-1f31HBl 

£S2 3Kcfc9^3ft/tgtS6fcU C s £#&PJfcL REF 
4»#*L 01 K:iMi , r4jft^««2 4 4. CO^StS 

2 4K<fcO#&£ftfc#M3£L REF WffiEBSIHrOiBI 
£^x.S3foISS§2 5 4, ±E3fe»8l«2 4(C<t 0»« 
Sh*aH-»#L„. #8^»*»OB*^LTA»Sft 

£ 4 i *> . Jit ttmim 2 5 cc jt ffifcmm x ©as 

6 ftfc#JH3fc L R E F #A*f £ nS*^fiSS 2 6 
4, ±IE^^2 4^cfc0^$n/c#fiSJlcL RE( : 4 

%m&%i2 7 tfrhteh. 20 

[00 7 4] C ©J: 5 ttfllflBD*^^ -f *<D2i»S!B£« 
tv^ *<D9J5££tT Him, #7^* -f X^CDSit 

[0075] s e>cc, 0 1 2 jcts-t*^^ ^89^?* 

3 0 0W, ±j£<Dmi 0tC7FTOCT^S2 0 0 £^7f£ 
L r , # fV< -f X CD K*f»J5£ £ iSiBSJS* tf 5 J: 5 U 
fc&G>^ X+tt 1 3 4R^ + tt«9fl^S 
15 2*^, l2(D*»iS3 3 1 A. ffl2<D3fr& 
^331 BR0^2<D7^«iaS3 3 5#l£tt6ftTO 30 

[0 07 6 ] C<D3fcf^WX8«E3£K3 0 Ofcfc^T, 
^2<E>;)fefr{§iil3 3 1 AW, ±IET-Y VU-*2 3 2 D 
^r/rbr^^2 3 1 BCCA*f^^^#M*L Rft r * 

£D#M*L REF2 ^2<D3fe^fi£S3 3 1 B^AW^ii 
h a C<DSI2<D:&^j£83 3 1 Bit »fi£*t**OBft 
ffia^c^ft^Loa^AKSn. ±SBS2©#JH*L 
„ £F2 4^{*^L oll ^:^JS;L"Cm2© z F^7feLoET *4SE 
U C©»20f8*L PIT **2©3t«aiS3 3 5 «: 40 
A«£i±£o C©m2©#1&tig3 3 ±fBJ?T2<D 

L r t# 6 ft £S»«J5e/B<E>* 2 CDT S 0 E T 2 £fe-5f 

[0 07 7] C(0*f^V^iKSS3 0 0*C*Jl>T. 
fSO«JSRS5RW±2i©OCTSgK2 0 0 <tpli;-C&£© 

[0 07 8 ] CO£5tj;mm<Dyt^'( *ffl&l£S:3 0 



$ # tern f& -c <o %m * t f *. « * ^w^osA^y- 

[0 0 7 9] 

tc»*i©«*»f. rm2©»!P5T 1 tctt3i2<0JSi£ 

^tt*WTSAS**«rSiHLr, ±iBAI4:M&<DJSifi» 
£*'l>Ji&8fr£U ±iB!it lCDJSfSr, tCtt» 1 

©hssr f. +Af pjB5Stcfflij«fift*wr s w-aa*** 

^CC^ptf UT , 7feil®*Stc<fc 0 9fEI9IIIOiBBJJB# 

ft/c#js* 4 £ ^>cita^ -tie 

[0 0 8 0 ] $ £>CC, ±IB##l8lt#KK:<fc 9 £ftfc 

^R^^ffit- s jBt*»a*a^ss s ft sa»<z»g«t»« 

[0 0 8 1 ] 

[82] ±iBOCT«atC*5^S«Jft*4#fia*©B#pa 
W & 0*Pb1 «r^"T Br ^> ^> . 
[0 3] ^eg^«t>-SJ:5tCL/cOCT^g©ilSW 

[04] 7£mZ*Mf8l>1tOCT^<Dmt&W<Dft& : £ 

[ in 5 ] ±ta o c t mwcommgj&mc & w & sms 

[0 6] ±IBOCTSga(3r)a r JSSB«:*5W^^* + ^©» 
[07] ±E^*t ^OffeO^fiSWJ^^KjtC^TST 
[08] >;*^^*ffiffli*-rccOCT«a«:*BETS» 

[09] ^**.^*ffiffl-i*-rccocTSg»*«iSErs» 
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